Effect of trychostatin A treatment on gene expression in cloned mouse embryos.
Histone deacetylation occurs upon the transfer of somatic nuclei into enucleated oocytes, but its role in reprogramming somatic chromatin to the totipotent state is unknown. To investigate the importance of histone deacetylation in reprogramming, we constructed embryos by electrofusing breast cancer cells with enucleated mouse oocytes. The reconstructed embryos were then cultured before and/or after activation for 6h in the presence of trychostatin A (TSA), a potent inhibitor of histone deacetylase. Total RNA was isolated from these TSA-treated and untreated embryos and real-time reverse transcription PCR was conducted to monitor transcription of ErbB2, Muc1, eIF-4C, MuERV-L, and c-mos genes. The nuclear-cytoplasmic interaction inhibited typical expression of ErbB2 and Muc1 in the somatic cells. Moreover, the inhibition of histone deacetylation prior to activation did not increase the levels of eIF-4C, MuERV-L, and c-mos expression in the nuclear transfer (NT) embryos (P>0.05), whereas additional treatment with 100nM TSA beyond the activation point improved expression of these genes (P<0.05). Trychostatin A treatment also improved the development rates of NT embryos at the 2-cell, 4-cell, and blastocyst stages (78.6% vs. 90.2%, 45.2% vs. 68.9%, and 16.7% vs. 30.3%, respectively, P<0.05). We hypothesized that the reprogramming of gene expression in NT embryos is independent of somatic histone deacetylation, and that hyperacetylation may have a positive effect on NT embryo development.